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Among policy implications noted is that more restrictive placement 
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ABSTRACT 



Results are reported from an Investigation of the implementation and 
effects of a program designed to provide special education services for 
mainst reamed handicapped students in regular classroom settings on a full-time 
basts* In addition to a discussion of the rationale and design of the 
program, findings on the degree of Implementation • classroom processes* 
student achievement and attltudinal outcomes , and teacher and parent attitudes 
are reported. The educational and policy implications of the findings also 
are discussed* 
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AN INVESTIGATION OF THE 
IMPLEMENTATION AND EFFECTS OF A 
FULL-TIME MAINSTREAM ING PROGRAM 
IN A LARGE URBAN SCHOOL SYSTEM 

Margaret C. Wang, Stephen Peverly, and Robert Randolph 

Learning Research and Development Center 
University of Pittsburgh 

The purpose of this paper is to discuss the findings from a study of the 
implementation and effects of a nainat reaming program in e large urban school 
system. The overall goal of the study was to investigate the feasibility and 
efficacy of the program in providing educational services for moderately 
handicapped students who were integrated in regular classroom settings on a 
full-time basis. The implications for further operatlonallcation of the 
"least restrictive environment" mandate of the Education for All Handicapped 
Children Act (Public Law 42-142) were of particular interest. 

Although serious policy and implementation efforts were at work even 
before the passage of Public Law 94-142, results from mainstreamlng studies to 
date have not been supportive of attempts to make the educational vision a 
reality. On the contrary, they consistently have pointed to several major 
policy and educational programming barriers to wide-scale provision of 
"appropriate" education for special needs students in the "least restrictive 
privironnM*nt ." Many have contended that the inadequacy of most present 
►'<iur,itinn.il delivery systems for accommodating the instructional and 
mma^raent r*qul reroenrs for full-timf mainstreamlng of students with special 
needs in regular classes has been a critical stumbling block and a major 
challenge for educators (Reynolds & Wang, 1981). Thus, a central task for the 
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second decade of the enactment of Public Law 94-142, as wo see it, is the 
development of alternative educational delivery systems that are feasible and 
effective in making instructional provisions for the individual learning need* 
of special needs students and cnelr general education peer*. The work 
described in this paper was designed as one such attempt. 

The paper consists of three major sections* First, the principles 
underlying the design and object iv*s of the mai nsr reaming program ir- briefly 
<lt»srrlhf'd. The design and major findings of the study «r*> then presented. 
The final section of the paper consists of i discussion of the implications 
. for implementation of effective mainst reaming school learning environments, 

THE MAINSTREAMING PROGRAM 

The program known as the Adaptive Learning Environments Model (ALEM) was 
the mainstreaming program implemented in the present study* It can be 
ehir irt^rized as a full-time mainstreaming program that utilizes an adaptive 
approach to meet the instructional needs of both mainst reamed special 
education students and their general education peers in regular classes (Wang, 
1981). 

Use of an adaptive instruction approach to deliver effective 
Instructional services for special needs students in regular classes his come 
to be recognized by many as an alternative for implementation of the "least 
restrictive environment" mandate (e.g., Heller, Holtzman, & Messick, 1V82). 
In fact, the use of adaptive instruction to improve students' chances for 
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schooling success is not new (Grinder & Sol sen. In press). It has bee.i :he 
hallmark of effective special education programs implemented in more 
restrictive nettings such as s£ If -contained t special education classes or 
re sou rce roonm • 

Several principles provided the framework for the design and evaluation 
of the ALEM are briefly discussed here to establish the context for the work 

rcporitul in this paper* 

I. Educational programs that recognise the "special" needs of each 
student in the regular classroom, and make instructional provisions 
to accommodate those needs, are a direct application of the 
principle of "appropriate" educational services in the "least 
restrictive environment." 

S. A h.isic condition tor effective ma Inst reaming is establishment of 
environments in regular classes where special needs students are 
I ar# grated socially and academically with their general education 
peers, -md where special and general education students alike are 
provided with equal access to available instructional resources and 
equ.il opportunities to succeed socially and academically. 
* 

*. Wht.Mi list ruct ional provisions are made available by regular and 
specialized professional staff to «eet the "special" learning needs 
ot e.ich iniividu.il student, in the same setting, and on a regular 
h,mls, ill students, general and mainst reamed special education, 



are more likely to experience learning surr^ss, Monnivpr, in su«'h 
environments, the focus is on cducatinn.il intervention rather than 
placement , and individual differences tend to be viewed as the norm 
rather than the exception. *s a result, all students, but 
particularly those requiring special education services, are less 
likely to develop perceptions of themselves as "exceptions" or to 
be stigmatised because of their special needs* 

. As individuals, general education students as well as special 
education students learn in different way* and require varying 
amounts of instruction and time to i^arn. The effective provision 
of instruction that is adaptive to student differences necessitates 
the use of a variety of instructional methods and learning 
experiences in order to adequately meet the diverse learning needs 
of individual students. 

. A basic requirement of effective programming is to adapt 
instruction to individual differences in students, while also 
fostering in students the ability to assume self-responsibility for 
making necessary adaptations as they learn and to manage their own 
learning and classroom behaviors. In this vein, the term 
"adaptive" refers to modification of the learning environment to 
meet individual learning needs and of ^arh student's capabilities 
to learn successfully in the environment. 
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6* Essentially all learning involves both external and internal 
adaptation* External adaptation occurs In the ideas and tasks that 
ire to be learned and in the modes and forms in which new task 
content Is presented to the learner* Internal adaptation takes 
place in the mind of the learner as new tasks are assimilated and 
internal mental structures are modified to accommodate the tasks* 
What an individual student thinks, perceives, and processes during 
rhe learning of 3 task determines the manner, process, and effort 
(mot iv. it ion and attitude) with which the task is performed, as well 
as t hn persistence and resourcefulness with which the social and 
intellectual requirements of learning tasks are successfully met* 

Thus, it is based on the principles discussed above, that the ALEM was 
implemented in the study as a mainstreaming program for serving special needs 
students in regular classroom settings. 

Hneily, the M.KM <s a comprehensive educational program designed with 
the overall goal of providing learning experiences that are adaptive to 
student difference*; (Wantf. !980a). It is a product of the systematic 
integration of aspects of prescriptive instruction that have been shown to be 
I'ftertiv* in facilitating basic skills mastery (Bloom, 1976; Glaser, 1977; 
Rnsenshioe, 19/9) with aspects of informal "duration that generate attitudes 
i«id processes ,ii inquiry. independence, and social cooperation (Johnson, 
Maruyima, Johnson, Nelson, h Skon , 1981; Marshall, 1981; Peterson, 1979). 
Anions <h»* expected outcome's of the program for each student are provision of 
ippui :um t ies *n successfully acquire sail is in academic subject areas through 
an individual ly-tai lored progress plan, development of competence in taking 




Increased se if -rfsponstbl 11 ty for learning and managing his or her own 
behavior and environment, and fostering of a sense of social and cognitive 
competence and se if -esteem. 

Students in ALEM classrooms are expected to acquire academic skills while 
gaining confidence in their abilities to learn and to cope with the social and 
intellectual demands of schooling. To these ends, the program developers have 
designed and evaluated alternative practices and program implementation 
support systems. Figure 1 shows a model for the design and evaluation of the 
ALEM. As suggested by the model, program design work begins with the 
identification of instructional goals and student characteristics. This 
information constitutes basic Input in the design of specific program 
dimensions related to the ongoing provision of adaptive instruction in 
classroom settings, an well as the provision of classroom-level and 
school- and district-level supports for program implementation. The design 
and development of program dimensions are followed by implementation of the 
program in school settings and evaluation of related outcomes. 

Note the model's inclusion of both product and process variables as 
Indicators of program outcomes. Product outcomes are defined as the 
competence and attitudes acquired by students. These results are determined 
at specific terminal points in exposure to the program. Examples of product 
outcomes include achievement in basic skills and development of perceptions of 
srlf -competence and personal control. Process outcomes* on the other hand, 
refer to changes in the instructional-learning process (e.g., student -teacher 
interactions, the manner in which learning occurs). While they are considered 
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to he valuable outcomes In their own right as effective classroom behaviors, 
process outcome* also *rt- view<*d as critical mediuing variables which enhance 
students' capabilities to effectively function under, and profit from, the 
program. 

This conceptualisation of process outcosu?.* as both independent and 
dependent variables also reflects the particular definition of adaptive 
lnstrurtion that provides the framework for the ALEM's design. According to 
this definition, adaptive instruction refers to modification of the 
instructional program (e.g., the instructional process, teacher behaviors) to 
accomodate student differences, combined with the use of specific 
Interventions to modify the ability of each student to profit fro© the 
program's educational provisions. For a fuller discussion of the AL£M's 
design and supporting research, see Wang (1980a); Wang and Birch (1984); and 
Wang, Gennarl , and Waxman (in press). 

THfc STUDY 

Taking into consideration the principles underlying the design of the 
ALRM, the present study specifically addressed the following hypotheses 

regarding program implementation and effects. 

I. The degree of Implementation will increase over tine and by the end 
.-if th.! school year, ail of the ALEM classes In each of the 
participating schools (located in three community school districts 
with different ethno-cultura i and SES characteristics) will attain 
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a high degree of implement at ion (scores of 85Z or greater on the 
Implementation measures) in all 12 critical program dimensions* 

2. Improvements in program implementation will lead to changes in 
classroom processes for both the general education students and the 
raainst reamed special education students* The frequencies of some 
process outcomes will increase (e.g., student -Initiated 
interactions with teachers), while the frequencies of others will 
decrease (e.g., time spent waiting for teacher help). Furthermore! 
no significant differences in the classroom processes for general 
and special education students will be observed. 

J. (jualltatlve changes In classroom processes will lead to certain 
positive outcomes for both general education and special education 
students. These outcomes include expected levels of math and 
raiding achievement; a s«*nse of control over the processes and 
nnt comes of school learning; and positive attitudes toward* and 
evaluations of, the school environment. Positive attitudes toward, 
md iss*'S«*ments of, the ALEH's efficacy by teachers and parents 
wi 1 1 resul t * 



Selli 



The '-tody w-is carried nut during the 1982-81 school year in 26 
nui rvst reaming classrooms in five public schools located in a large urban 
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school system* As nott'd, the schools are part of three community districts 
that differ in size and in ethno-cultural and SES characteristics* Table 1 
provides a summary of background information on the districts, which were 
included in the study as a result of their voluntary participation in a 
project designed to test the implementation and effects of the ALEM as a 
full-time approach to mainst reaming exceptional St tide. tSm 

Two criteria were considered in selection of districts for the project. 
These were the level of interest expressed by district superintendents and 
administrators, and th' need to include in the project's sample population 
students with varyinp and ethnocul tural backgrounds- The final selection 
of schools for participation in the project was determined collaboratively by 
the district superintendents, the school principals and their faculties, and 
the senior author* 

Subjects 



Subjects for the study included students and teachers from all of the 
fiMinst reaming classes in the participating schools where the ALEM was 
implemented as the core program. 

Students Enrollment in each of the participating classes ranged from 16 
to H general education and mainst reamed special education students (including 
''durable mentally retarded [ EMR ] ; learning disabled [LD]; and socially and 
emotionally disturbed [SED] classifications)* As shown in Table I, the 
student populations in the participating districts/schools varied in 
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racial/ethnic composition. The average number of special education students 
in each class wan % (approximately 15£). The classes generally were staffed 
by one teacher and one half-time aide per class, with an average student-adult 
ratio of 17 U 

Teachers. Of the 2b teachers participating in the study, 24 were female 
and 2 were male* The average teaching experience was 17 years (a range of 2 
to 12 years) and in years in currently assigned buildings. Six of the 
teachers volunteered to participate In the study, and 17 were selected by 
their respective administrations. Although all of the teachers were given the 
choice of not participating, none opted out of the study. Nineteen of the 
teachers held master's degrees and five held bachelor's degrees. (tn cases 
where the total numbers of teachers do not add up to 26, missing data are 
indicated. ) 

Measures 

Four types of measures provided the data base for the present study. 
They are measures of the degree of program implementation, classroom process 
outcomes, student academic and attltudinal outcomes, and teacher and parent 
attitudes and assessments. The implementation and classroom process measures 
were administered three times (fail, winter, spring) during the 1982-83 
academic year. The measures of student achievement and attltudinal outcomes, 
and the measures of teacher and parent attitudes, were administered only in 
the spring. The following are brief descriptions of the measures. 
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Ih'tfree of implementation As has been noted, a major premise underlying 
the design of the ALEM is that tht implementation and maintenance of certain 
program dimensions (see Figure i) are strongly related to desired changes in 
classroom processes and In students' academic achievement , attitudes, and 
sense of self-responsi bil ity. Thus, periodic and regular assessment of the 
degree of implementation is viewed as integral to effective program monitoring 
and evaluation. The Implementation Assessment Battery for Adaptive 
Instruction (Wang, 1980b) was used to obtain Implementation data for the 
present study. The Battery consists of six instruments designed to obtain 
Information on the behaviors of students and teachers as they function under 
the ALEM, the presence or absence of specific features in the classroom 
environment, and the understanding and perceptions of teachers and students 
regarding program oper*tinn. 

The reliability snd validity of the Implementation Assessment Battery for 
Adaptive Instruction are suggested by results from an empirical validation 
-study f Strom & Wang, 19H2). The generalizabllity coefficient for the total 
mean degree of implementation score for the 12 critical program dimensions of 
the MKti wis .8H. The generalijEabil ity coefficients for the Individual 
dimensions ranged from a low of .50 (Record Keeping) to a high of .91 
(Interactive Teaching). For the present study, the education specialist 
(e.g., curriculum supervisor, team leader) in each participating school was 
trained during three half-day sessions to administer the Battery. The 
criterion for mastery at the end of training was an inter-rater reliability 
score of ,HS+. The training required three half-day sessions. The total time 

required tr, administer the six instruments in the Battery was approximately 

ftm-e iiiMirs* per classroom. 

15 



(ta$srnnm pmcess uutajincs Data on the dtvsired changes in classroom 
processes were obtained using the Student Behavior Ubnerv.it ion Schedule (Wang, 
1974) t an observation Instrument designed to provide information on the 
ongoing classroom activities and behaviors of students and teachers. The 
Student Behavior Observation Schedule (SBOS) has been utilized in a number of 
investigations of classroom processes under the ALKh f and its inter-observer 
agreement consistently has been found to be above 85% (Wang, 1976). Classroom 
process measures have been used as both dependent and independent variables in 
these studies. 

One trained observer was assigned to administer the SBOS in each 
classroom participating in the study. Observers were given lists that 
included all of the mainst reamed special education students in each class and 
.in equal number of randomly selected general education students. Students 
were observed in pre-scheduled t alphabetical order; each student was observed 
for five* one-minute intervals. 

Student achievement ana \utitudinal outcomes. Assessment of students' 

academic achievement was based on scores from the Stanford Diagnostic 
Mathematics Test and the California Achievement Test in reading. These tests 
•ire administered annually in the school districts to students in the second 
grade and beyond. 
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Two sets of measures — the Intellectual Achievement Responsibility scale 
(Cnnd.il 1 1 l<*78; Orandall, Katkovsky, & Crandallt 1965); and the My Class 
Inventory (Friser, Anderson, & Walberg, 1982) — were used to assess student 
attitudes. The Intellectual Achievement Responsibility scale ( IAR) is aiajed 
at measuring students" percept ions of locus of control In intellectual- 
ac idemic situations. The My Class Inventory (MCI) is designed to assess 
student*" perceptions of their classroom climate. Both the IAR and the MCI 
were .idmin i *tered during regularly scheduled class periods using standardised 
procedures. Instructions were tape-recorded and the instruments were 
administered to students by traiaed observers. 

Teachrr and parent attitudes. In addition to the collection of 

information on student attitudes, tw** measures were used to obtain data on the 
attitudes and assessments of teachers and parents regarding the operation and 
effectiveness of the ALEM In the participating classrooms. Teacher attitudes 
were measured using the Teacher Attitudes and Assessment Survey (Waxman, Wang, 
Lindvai I v & Anderson, 19H1). This 66-item, Llkert-type instrument is designed 
to assess teachers' perceptions of individualized instruction and teachers' 
and students' control of the educational process, the structural and 
or£ tn1r.it innal "hancter 1st ics of the ALEM, the implementation of adaptive 
Instruction, and program outruns* Similarly, the Parent Survey, which is a 
I J-item, Likert-type scale, was constructed to assess parents' perceptions of 
the ALEM in their schools (Strom, Gennarl, A Wang, 1982). Building principals 
dHs'»minareri and collected the teacher and parent attitude surveys. The 
Parent Survey was taken home and returned to school by the students. Of the 
total number of parents who received the Survey, 2S3 responded — an overall 
r^^^n^ 1 rat** of 14,14. 
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RESULTS 



Results from the study ,ire reported In this section under four major 
headings, fcach addresses one of the hypotheses that the study was designed to 
test • 

Program Imptementability 

It was predicted that the degree of implementat Ion of the ALKM would 
increase over time and that a high degree of program implementation (85Z or 
better) would be attained in all schools. Despite demographic differences, no 
significant differences in implementation were expected among the 
collaborating schools. Results of the degree of implementation assessments 
for each of the 12 program dimensions across all three data collection periods 
(fall, winter, spring) are summarized in Figure 2. As shown in the figure, 
there were Incremental increases in degree of implementation scores in all 
dimensions for all three periods. Furthermore , the mean scores for all 
dimensions in spring were above the 85% criterion. 

To further test the hypothesis of improved implementation over time, a 
correlation analysis was performed on the time of datM collection (fall, 
winter, spring) and the degree of Implementation scores for each of the 12 
critical dimensions. The slope over time for each dimension was tested 
against the null hypothesis (a slope of 0 from fall to spring). The results 
showed that t 1 of the 12 correlations were significantly and positively 
different than zero (ranging from .20 to .69); nine were at the .001 level of 
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Degree of Implementation Score 



Figure 2. Summary mt mfom d«f res «f fmptom«ntat!«n mtw aamu tin 20 
otanrMim far foil, winter, and tprfai (1ffl2-B3 Mheol y»ar). 
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pro,babU it v. In only one case — Diagnostic Testing — wer-' the increases in 
degree of Implement it Ion scores found to be nonsignificant. It should he 
noted, however, is shown In Figure 2, that the degree of implementation of 
this dimension did increase* over time. The small increase in the score 
essentially reflects a ceiling effect: The implementation score for 
Diagnostic Testing already was beyond the H"iZ criterion level in the fall. 

It was predicted that there would be little differences among schools in 
the degree of implementation, despite differences in a number of school 
.-har icterist i<-s (see Table t). All schools were hypothesized to be able to 
attain degree of implementation scores of 85% or greater by spring. This 
hypothesis was supported. As shown in Table 2, all schools had mean degree of 
implementation scores of at least in the spring. A regression analysis of 
the differences among schools (spring implementation only) was not found to be 
statistically significant. 

The implementation data also were analyzed to determine the percentages 
of teachers who had reached the high degree of implementation criterion 
(scores of H5Z or above) in all dimensions and the mean numbers of dimensions 
with criterion-level scores in each school. High degrees of implementation 
were reflected in all the data examined. As shown in Table 2, the percentages 
of teachers across the five schools who had reached the criterion in all 
dimensions by spring, as well as the mean numbers of dimensions with 
criterion-level scores in each school, were found to be consistently high. 
The one inception was School where the percentage of teachers with scores 
at criterion was rather low. While this finding appears anomalous at first 
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Table 2 

Summary of Mean Degree of Implementation by School Year 
11982 - 83 School Year) 



School 



Mean Percentage of Implementation 
Scores across All Dimensions 



Fall 



Winter Spring 



Percentage of Teachers 
Meeting the 85% Criterion 
on All Dimensions 



Fall 



Winter Spring 



Mean Number of 
Dimensions with Scores 
at or above 85% 



Fall 



Winter Spring 



69 78 
<4i' 



87.63 
(4) 



96.10 
(4) 



25 00 98.33 



3.50 



8.25 10.50 



85 32 

(7) 



9288 

(8) 



98.49 
(6) 



37.50 100.00 



7.29 10.38 



12.00 



77 86 
(4) 



90.52 
(41 



94.15 
(4) 



75.00 



5.75 



9.50 10.75 



75 76 

(6) 



99.49 
(6) 



100 00 

16) 



83.33 100.00 



5.00 11.83 



12.00 



7337 
(6) 



93.10 
(61 



94.87 
(6) 



16.67 33.33 



5.00 10.33 



10.33 



Mean 

Across Schools 63 08 92 72 



96.72 



32.50 8133 



5.31 



10.08 11.12 



Mote *IMtjmi»-rs m parentheses represent the numbers of classes (teachers) on which the means are based. 
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glance, further examination at the data suggests that the teachers* in School 5 
actually did uht.'vc a high degree of implementation (e.g., see the mean 
number of dimensions with scores at or above 8V-). The greater variability In 
the p jrti.-ular dimension* for which teacfters from this school scored below the 
criterion of 85* resulted in the overall low percentage (11%) of teachers with 
scorns .it or above 85. in all dimensions. 



Relationship between Degree of Program 
hmriementa lion a nd Classroom Processes 

Increases In the degree of implementation were predicted to he related to 
qualitative changes in classroom processes. Results from the analyses 
designed to test this prediction ar* summarized in Table 3. The table 
includes a summary of the mean percentages of observed frequencies of the 
various classroom process variables Included in the SBOS for all students 
(general education and special education) for each data collection period 
<f.*ll, winter, spring); the hypothesized direction of changes In classroom 
processes; ™d the results of the analyses testing the hypothesis related to 
changes in classroom processes and degree of implementation. 



The first analysis was designed to investigate whether the classroom 
process variables changed in the hypothesized direction. The slope of the 
actual changes in classroom processes was tested against the null hypothesis 
»f no Uneir hange in slope (i.e., a slope of 0) over the three data 
rol lection periods. The rorrelations are reported in the fifth colimn of 
results in Tib! • 1. As shown in th»> r.ihle, significant changes in the 
predicted directions were found for most of the classroom process variables, 
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Tables 

Classroom Process Means for Hit Fan. Winter, sad Spring 
DaU voSeOtoi. Rounds and Correlations with Time (Round) of Data 
CofierUon m4 Total ImptemenUiwi Score 
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and most were at the .001 level of probability. For example, interactions 
between student** ind teachers for infitruction.il ' purposes increased 
significantly (£ < ,001), as hypothesized, and the time spent waiting for 
teacher help decreased signi f icint ly <j» < .001 )• Nonsignificant changes were 
noted for five of the classroom process variables (e.$., student -initiated 
interactions with teachers)* Only one of the variables -~ frequency of work 
on exploratory activities — showed a change that was contrary to prediction: 
It was hypothesized that this variable would increase significantly over time. 

The same type of correlational analysis was carried out to test the 
hypothesized relationship between changes in classroom pr ,/cessos and the 
overall degr*:» of implementation score across all participating classrooms 
over the three data collection periods. The data basically suggest that there 
was a significant relationship between changes In degree of implementation and 
changes in classroom processes. One major nonsignificant correlation was for 
the oa-task variable- Although the correlation, as hypothesized, was in the 
positive direction, its relationship to the degree of implementation was not 
found to be significant. 

Relationship between Implementation 
and Selected Student Outcomes 

The study's third hypothesis predicted positive relationships between 
nro^ran Implementation and changes in classroom processes and student 
. . i xd^nt and teacher behaviors, and att Ittidinal outcomes for both 

. i .«u<Miion and special education students. Specifically, the data were 
analyzed f> ximlne (a) the impact of the ALEM on student achievement in 
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reading and math; (b) the relationship between the degree of Implementation of 
critical program features and student learning outcomes; and (c) the 
differences, If any, between classroom processes and outcomes for general 
education and special education students. 

Impact of the ALEM on student achievement. Two separate sets of analysis 
were carried out to examine the impact of the ALEM on student achievement. 
The first focused on comparisons of students' actual gain scores In math and 
rending with expected achievement gains based on national and population 
norms. The second set of analysis was aimed at comparing achievement data 
from selected ALEM classes and a no n -ALEM class that served as a comparison 
group for the study. 

/ Achievement gams for the ALEM students. The basic question In this set 
(if analysis was whether both the general education students and the special 
education students in the ALEM classrooms made expected, or greater, 
achievement gains* The average gains for both groups of students were found 
to be at or above the expected one-year gain in grade equivalent. The mean 
Rains for general education students were 1.87 in math (which is significantly 
different from the expected gain of 1.00, £ < .001) and 1.19 in reading, £ < 
.01 ). 



The achievement gains for the raal natrearaed special education students in 
the ALEM classrooms were 1.08 in math and 1.04 in reading. These achievement 
H*<in *;cor**<? for the special education students were not found to be 
signif icani ly beyond the national norm — a gain of one-year grade equivalent* 
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However, they were significantly greater than the expected gains in both 
reading ( t_ - 2.^, p < .01) and math (t * 2.62, p < .01) for students with 
comparable special education classifications. The average achievement gain 
for student* in the three school districts with similar special education 
classifications was six months. 

In addition* the program's impact on student achievement in reading and 
math was suggested by mean percentile rankings that were significantly above 
the national norm. The mean percentile ranks in reading for the general 
education students were 60.7 for the second grade , 65.0 for the third grade, 
and 66.1 for the fourth grade. The mean percentile rank scores for these 
students in math were 71.0 for the second grade, 75.7 for the third grade, and 
66.1 for the fourth grade. It is particularly noteworthy that considerable 
percentages of the special education students had achievement scores that fell 
at or above the 75th percentile. For example, 42.32 of the fourth-grade, 
special education students had math scores ranked in the upper quart lie, and 
28.6% had reading scores at or above the 75th percentile. Further evidence of 
the program's Impact is found in the fact that approximately 301 of the 
mainst reamed special education students participating in the study were 
recommended by their teachers as potential candidates for decertification. 
The average decertification rate in the school districts for special education 
students with similar classifications who were placed in self-contained, 
special education classes was 2.8Z. 

ComfHirtson of achievement results for ALEM and mn-ALEM students. 
Since the present stuoy was designed as a feasibility study of the 
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implement it ion of the XUFM as * mainstreaming program for moderately 
Maodi %*ppivl students in a particular urban school system, and because of the 
difficulty Involved in securing * group of* control classes for comparison 
purposes, systematic comparison of ALEM and nan-ALEM students was not a major 
consideration in the study's design* Empirical investigations of the efficacy 
of the ALEM as a mai nst reaming program have been carried out in previous 
studies (e.g., Wang, in press). Nevertheless, opportunities for performing 
comparison milyses w«r*? pursued in the present study whenever possible. 

A comparative analysis of the achievement gains for ALEM and non-ALEM 
third-grade classes (two ALEM classes and one non-ALEM class) in one of the 
participating schools was performed. These classes represented all the 
third-grade classes in that particular school and their comparability was 
suggested by the statistically nonsignificant differences in the pretest 
scores for general education students in the ALEM and no n -ALEM classes. It 
should he noted, however, that despite comparable achievement score* for the 
general education students, there was a major difference between the i^u tvZH 
of classes. Fifteen percent of the students in the two ALEM classes weire 
special education students mai nst reamed from se lr -contained, special education 
classes. No special education students were included in the one no n -ALEM 
c I ass. 

To test for program impact on student achievement, linear regression 
analyses were performed using the gain scores in reading and math for both 
groups of sttidents. The first comparison was of the scores for only the 
general education students from the ALEM and n on -ALEM classes. The scores for 
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special education students in the ALEM cUases were included in the second 
comparison of the two groups. (Since no mainst reamed special education 
students were included in the comparison class, direct comparisons of 
achievement gains for mainstreamed special education students in AUiM classes 
with achievement results for special education students in other mainst reaming 
settings were not possible.) 

Results from the first comparison showed significant differences between 
the ALEM and no n -ALEM general education students in math, but not in reading. 
The math gains fnr the ALEM general education students were significantly 
greater than the math gains for the no n -ALEM group (R2« .16, F {1,501 - 9.40, 
£ < .01). inclusion of the achievement gain scores for the special education 
students in the ALEM group for the second linear regression analysis did not 
alter this general finding. That is, the mean gains of ALEM students 
(including scores in math for both the general and special education students) 
were significantly greater than the math gains of the no n- ALEM, general 
education students (R 2 - -08, F (1,57] - p_ < .03). No significant difference 
was found in the reading gain scores for the two groups of classes. 

It is also noteworthy that the average gains in grade equivalent for the 
ALEM student* (general and special education students combined) in reading and 
math were about twice as great as the grade equivalent gains for students In 
the comparison class (reading — .75 for AUiM students vs. .33 for students in 
the comparison class; math — 2.3 vs. 1.3). Tnis finding suggests that the 
small sample size might be a raalor reason for the nonsignificant results in 
reading. Similarly, the problem of saaple siE*. precludes any significant 
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t*xtr,4poi it ions from the results of thes*» comparison analyses of the 
'ichievcut'nt gai'i* bf'twi*Mn the ALfiM and the non-ALEM students. Thus f the data 
as presented can be viewed f at best, as an Indication of a possible trend. 

Relationship between implementation and student learning outcomes. To 
investigate the relationships between the degree of program implementation and 
student outcomes , linear regression analyses first were used to test the 
hypothesized positive relationships between program iraplementat ion (total 
score) and student achievement gains in reading and math, and between 
implementation and student attitudes* The relationships between each critical 
dimension and the outcome measures were fuither examined using Pearson 
product -moment correlat ions* The results are reported In Table 4. 

/ Implementation and achievement. A statistically significant 
relationship between overall implementation scores and math achievement was 
noted (j> < .01 )• Although a similar relationship was not found for reading, 
results from linear regression analyses suggest that In the cases of both 
reading and math, the implementation scores accounted for a significant 
proportion of the variance in achievement gains (R^for reading - . 16 , F « 
4.19, £ < .01; R 2 for math - .45, F - 16.67, p_ < .001). 

In addition, results from analysis o r the patterns of correlation between 
degree of implementation scores and student achievement gains In math and 
reading suggest sonn» consistently positive relationships (see Table 4). For 
'•sample, three of the ALEM's critical dimensions — Managing Aides, Diagnostic 
Testing, and Monitoring and Diagnosing — were found to be significantly 
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related to g*ins in both math and reading. A greater number of significant 
'•urrelat f mis wis found* however* between implements ion of the ALEM's critical 
program dimension?* and math achievement* Significant correlations between 
imp lament it ion -ind math achievement were found tor all but three dimensions* 

The differences in the number of significant correlations between program 
dimensions and scores in reading and math, particularly the negative 
correlations, ar*» noteworthy from a program refinement perspective- They 
polar to rhe need to further examine curriculum-spec If ic , implementation 
requirements and to conduct further functional analysis of the critical 
dimensions. One example of such studies would be analysis of the extent to 
which certain critical dimensions Included in the design of the ALEM might 
facilitate learning in reading more so than in math, and vice versa* 

J Implvmvntatitm and attitudinal outcomes To test the hypothesised 
positive relationship between program implementation and student attitudes, 
result** from correlational analyses between degree of implementation scores 
md students' scores on the 1AK and the MGI were examined. 

The results reported in Table 4 suggest an overall positive relationship 
^twcen f uplementat ion md IAR scores (£ < .05). In addition, Implementation 
scores for the 12 critical dimensions predicted significant amounts of 
variance In the IAR score (R 2 * .12, JF * 4.36, £ < .01). It is also 
interacting to note the dimensions for which significant positive correlations 
with IAR scores were found — Managing Aides, Diagnostic Testing, Interactive 
Teaching, and Instructing. All of these dimensions, except Managing Aides, 




were either directly or indirectly related to teacher assessment and feedback 
regarding student performance. 

The relationship between program implementation and students* perceptions 
of, and attitudes toward, the classroom environment was examined using the 
sub-scale scores on the MCI. As shown in Table 4, the results suggest that 
the overall relationship was not significant. Among the critical dimensions 
that showed significant correlations with the MCI sub-scales were Creating and 
Maintaining Instructional Materials, Diagnostic Testing, Record Keeping, 
Monitoring and Diagnosing, and Instructing. It should be noted, however, that 
the variability and small size of the correlations make It difficult to 
interpret these data. 

Comparison of classroom process and outcome measures for general edu- 
cation and special education students An ultimate goal of adaptive 
instruction is to increase the chances for all students to experience 
schooling success, despite individual differences In prior achievement level 
and related learning characteristics. A basic contention Is that, If 
Instructional programs are adaptive to student differences, all students, in 
spite of varied learning characteristics and needs, should exhibit similar 
behaviors thar. have been hypothesized as classroom process outcones of the 
ALEM, and the presence of these classroom processes should enable both the 
general education students and the mainstreamed special education students to 
make achievement gains that are at or above the expected levels. Thus, one 
criterion for testing the efficacy of the ALEM as a mainstreaming program is 
the extent to which expected achievement and itt Itudinal outcomes were 
attained hy both groups of students in the ALEM classrooms. 



Twn 'j'if.t ions wltc aM~'>«4eJ H i\w comparison uf classroom process 
DtMHurv* for the Hem?ral education ;md speriai education students. The first 
was whether there were significant differences in the classroom processes for 
the two groups* The second question was whether any differences in classroom 
processes over time (between fall and spring of the school year) were a 
function of students' educational status (i.e., special education or general 
education), Dati from the SBOS were used in a series of multiple linear 
regression analyses to test the extent of any significant interactions between 
educational status and time spent under the ALEM, Results from the analysis 
showed that none of the regression £ scores was statistically significant* In 
other words, differences in SBOS scores over time were not attributable to 
students" educational classification status (i.e., special or general 
education). 

/ Classmnm pmcesses. To further investigate the classroom process 
patterns, the mean observed frequencies of difference scores for the classroom 
process variables Included in the SBOS were examined. The means, standard 
deviations, and results from tests of differences for the fall and spring SBOS 
result* for the general education and special education students are reported 
in Table ^ 

Overall, a consistent pattern of those classroom processes hypothesized 
to be characteristic of the ALEM seem to be reflected in the results for both 
groups of students. Furthermore, the changes in classroom processes from fall 
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to spring weiv in the hypothesized directions for general education students 
ind special education students alike. For example, the interactions between 
t«M%rhers .«nd students in fail and spring consistently were observed to occur 
lore frequently for instructional* rather than management, purposes. 
Moreover, the results suggest similar patterns of increases from fall to 
spring in rhe instructional interactions between teachers and general 
education md special education students. As suggested by the regression 
analysis results, neither the differences in mean SBOS scores nor the 
difterence? In the changes in scores from fall to spring for the general 
education students and the special education students were found to be 
statistically significant. Slgnifi :nnt differences between the two groups of 
students occurred in only three cases. They were (a) the comparison of fall 
scores for student-initiated interactions with teachers (significantly greater 
frequencies of such interactions observed for the special education students); 
(b) the comparison of spring scores for constructive peer interactions 
(greater frequencies observed for the general education students); and (c) the 
comparison of spring scores for disruptive peer interactions (greater 
frequencies observed for the special education students). 

It should be pointed out that, although constructive peer Interactions in 
the spring were observed to be considerably less frequent for the ALEM special 
education students than for their general education peers , the overall 
frequency of constructive peer interactions (91.8%) for the raalnstreamed 
students certainly is impressive. Similarly, the 8.2X observed frequency of 
disruptive behavior on the part of the ALEM special education students seems 
quite low compared to statistics cited in the literature for either special 
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education students or general education students Ln conventional classrooms. 
These findings are particularly striking in light of the widely-shared concern 
over the behavioral adjustment and social acceptance of special education 
students in mains treaming classrooms. 

Achievement in math and reading Results from comparisons of the 
mean reading and math achievement gains for general education and special 
education students in the ALEM classrooms (for whom spring scores for both 
1982 and 198i were available) are reported in Table 6. The results show that 
both groups had gain scores that were more than the expected, one-year, grade 
equivalent. Although the general education students made significantly 
greater gains in math, compared to the mean scores for the special education 
students (F (1,246 J - 12*68, £ < .001 ), the differences in reading gain scores 
for the two groups were not statistically significant* 

J Student attitudes Scores on the 1AR and the MC I were used to 
analyze t^e J i n " r ..»nc%«* . if any, between the attitudinal outcomes for general 
education and special education students. Table 7 provides a summary of the 
results from linear regression analyses of the differences in 1AR scores. *s 
shown in the table, no significant differences were found in the sub-scales on 
students* perceptions of self -respond bill ty for either positive or negative 
academic events, or in the total 1AR scores. Major differences between the 
two groups of students were noted, however, in three of the five sub-scales of 
the Md (see Table 8). These sub-scales are Competitiveness (F 1 1,396 J « 
12, 14, £ < .001); Difficulty (F 1 1, 1961 » b»97, P < .01); and Coheslveness (F 
(i, 396j » 15. 0'J, £< .001). Compared to their general cdncitlon peers, the 
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Comparison of Grade Equivalent Achievement Scores 
for the Genera! education and Speaai Education Students 
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Comparison of Intellectual Achievement Responsjbtfatv Scale (lAR) 
Scores for General Education tad Mamstreamed Special Education Students 
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mainstreams special education students seemed to perceive their classroom 
environment to be wore competitive and less cohesive. At the same time, they 
perceived their academic work to be less difficult, compared to the 
perceptions of the general education students in this area. 

Because of the complexity of the attitudinal constructs and the concerns 
associated with the measures themselves, the data on student attitudes must be 
viewed as exploratory. Although some positive trends are suggested (i.e., the 
finding of no significant differences between special and general education 
students in t^rms of their perceptions of self-responsibility for their school 
learning and other schooling events), the meaning of the findings Is not 
clear. For example, what are the Implications of comparably greater 
perceptions of competitiveness among special education students (than among 
general education students) for the motivation and learning processes of these 
malnstreamed special education students? The finding that the special 
education students perceived their work to be less difficult, compared to the 
difficulty levels perceived by the general education students, also is 
ambiguous. On the one hand, it could mean that the teachers paid closer 
attention to diagnosing the needs of the mainst reamed special education 
students in. p escribing work for them. One result would be that these 
students would have been given assignments at an appropriate level of 
difficulty. On the other hand, this finding on students' perceptions of the 
difficulty of their work also could indicate that the teachers had low 
expectations for the academic performance of the special education students 
and, therefore, they deliberately assigned work at lower difficulty levels, 
compared to the difficulty levels of work assigned to the general education 
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students* Thus, It is obvious that more detailed data on classroom processes 
and student perceptions In this area are needed to answer these and related 
questions regarding the effects of mains treating on student attitudes. 



Teacher and Parent Attitudes ami 
Assessments of Program Impact 

In addition to the analysis of selected student outcome measures , 
teachers" and parents" assessments of the ALEM's impact were obtained through 
the Teacher Attitudes and Assessment Survey and the Parent Survey. 

Teachers' attitudes toward, and assessments of. the program. The Teacher 

Attitudes and Assessment Survey was designed to obtain two major categories of 
information: teachers" perceptions of the ALEM and Its impact on teachers, 
and teachers" perceptions of the program's Impact on students. Survey 
responses for the present study are summarised , according to these two 
categories, in Tables 9 and 10. 

As shown in Table 9, responses to Items related to teachers" perceptions 
of the ALEM and its Impact on teachers are organized in three subcategories: 
General Assessment of the Program, Provision for Student Differences, and 
Attitude Toward Individual iring Instruction and Team Work. While some 
variation was noted In the ratings among Items within and across the 
sub-categories, the totals shown in the last row of Table 9 suggest a quite 
positive assessment of program impact. The overall mean rating was 3.21 (4.00 
being the criterion rating for strongly positive perceptions on any of the 
items). It is interesting to note that the majority of teachers (74Z) agreed 
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Table 10 
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that Individualising instruction requires spending i considerable Mount of 
Mate on paperwork. 

Table 10 provides a summary of teachers' responses to Items related to 
their perceptions of the ALEM's impact on students. As shown in Table 10, 
responses to these items are grouped in two sub-categories: Student Attitudes 
md Academic Performance, and Classroom Management and Behavior. As with the 
results on teachers' assessments of the ALhM's impact on teachers , the 
responses regarding the ALEM's impact on students were quite positive. For 
items in the Student Attitudes and Academic Performance sub-category (Category 
A in Table i0) f for example, 96.32 of the teachers disagreed that the ALEM had 
no effect on students' attitudes toward school (Item 2), and 85. IX agreed that 
students felt better about themselves because of the program (Item 1). High 
percentages of agreement (81.5 and 96.3, respectively) also were reported for 
item 6 (Providing learning options for students Improves their academic 
performance.) and Item 7 (Individualizing instruction results in each student 
working on * lesson appropriate for his/her current level of achievement. )• 

Regarding the teachers' perceptions of the program's Impact on classroom 
management and student behavior (Category B in Table 10), the responses of the 
majority of the teachers suggest agreement that students in the project's ALEM 
classes seemed to know what was expected of them (Item 1 — 92.52); they 
tended to complete their work on time (Item 2 — 74.1%); and they were more 
engaged and involved in their school work because of the program (Item 4 
— 92. 6Z). 
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Parents' attitudes toward, and assessments of. the program. Of the total 
number of parents who received the Parent Survey, 253 responded — an overall 
response rate of 34.1%. It is noteworthy that there was great variation in 
the response rates among the five participating schools, ranging from a low of 
6% to a high of 72%. Table 11 provides a siunary of results from the Parent 
Survey* The data suggest an overall positive appraisal of the ALRM's 
implementation and effects. This is evidenced by the total mean score shown 
in the last row of Table 11. The overall mean was 3.98 (maximum possible 
score of 5.00). The overall mode was 3.69* 

While the low rate of return for responses to the Parent Survey is reason 
to exercise caution in interpreting the results, some patterns in the data do 
seem to be suggested. For example, there were seven items with responses of 
greater than 70% in the Strongly Agree and Agree category. Some examples are 
Item 2 (In general, I know what my child does in school each day.); Item 9 (I 
am in favor of having the ALEM continue in our school.); and Item il (I am 
pleased with how well my child is doing in school. )• 

Of the responses in the Strongly Disagree and Disagree category, the 
greatest response was for Item 10 (My child does not seem to be getting as 
good an education as I did — 67. 7% disagreed). All other items had 
relatively low ratings of disagreement. It is interesting to note that a 
large proportion (one-fourth) of the respondents to the Parent Survey felt 
there was a need for closer communication with school personnel regarding the 
ALEM's implementation and their children's education. 
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SUMMARY AND DISCUSSION 



The primary purpose of this study was to Investigate the implementation 
and effectiveness of the ALfcM as a full-time raatnst reaming program for 
moderately handicapped students in a large urban school system. The 
contention was that, under the ALEM, instructional provisions could be 
effectively adapted to the needs of most students, including moderately 
handicapped students with B4R, LD, and SEU classifications who were Integrated 
in regular classroom settings on a full-time basis. A high degree of 
Implementation of. the ALEM's critical program dimensions was hypothesised to 
facilitate positive academic and attitudinal outcomes for both general 
education students and ma Inst reamed special education students. As pointed 
out in the earlier discussion of the ALEM's design, the adaptive instruction 
practices operating in ALEM classes are not new* They have been the hallmark 
of effective special education practices (Heller, Holtzman, & Messick, 1982). 
What is unique, however, is the Inclusion In the program's design of a 
systematic implementation delivery system that supports a high degree of 
implementation of adaptive instruction by general education teachers In 
regular classroom settings* 

Overall, the result* from the studv provide ^»vld*»nrp of the feasibility 
and efficacy of a full-time mainstreaming approach for the moderately 
handicapped students who were enrolled in the ALEM classrooms. The data 
suggfst not only that It was possible to establish and maintain implementation 
of the ALEM across schools with different demographic characteristics, but 
also that program implementation led to pr**dirted changes in classroom 
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Stresses over time. Th.s«» changes , in turn, seemed to result in certain 
intended outroiups, 

Of particular internst were the significant, and mo re -than -ex pec ted, 
achievement gains in reading and math that were made by both the general 
education and the special education students, and the essential lack of 
difference in the classroom behaviors of the two groups. The achievement 
gains in math and reading for the special education students, for example, 
were found to be slightly over one year (gains far greater than the expected 
achievement gaii of six months for students with similar special education 
classifications). in addition, the findings on teachers' and parents- 
appraisals of the ALKM suggest quite positive perceptions. Their positive 
vssossments were further supported by the plans made by the participating 
schools to maintain and extend the program. 

Recognizing the problem associated with making generalisations based on 
findings from a single program, results from the present study seem to be 
contrary to the prevalent findings in the literature regarding extant 
mainstreaming programs. They appear to suggest the viability of ma Inst reaming 
programs such as the ALEM as alternative delivery systems for providing 
effective special education and related services for handicapped students 
entirely in regular classroom settings. As such, they allow for the delivery 
of special ir.rd services to handicapped students in settings where they share 
full membership in the intellectual and social life of the learning 
environment . 
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The kind* of highly positive findings on program implementation and 
effects that vere obtained in this study* despite the difficulties routinely 
associated .with the first year of implementation of innovative educational 
practices, are rather impressive, particularly in light of the fact that much 
of the energy of the school staff during the Initial project year had to be 
devoted to removing major implementation stumbling blocks and problems that 
are bound to occur with the introduction of any innovative programs. 
Furthermore, the findings are especially encouraging considering the major 
restucturing required not only for implementation of the ALEM, but also for 
achieving an effective interface between the disparate administrative, 
organizational, and pedagogical approaches of general ar\$ special education. 
Furthermore, and perhaps more important, when these findings are viewed in the 
context of implementation of the "least restrictive environment" principle of 
Public Law 94-U2, they suggest that full-time nainst reaming programs, like 
the ALEM, that are found to be demonstrably effective are special education 
alternatives which comply at an optimal level with the making of "appropriate" 
and "least restrictive environment" placements available to special education 
and general education students alike. A major policy implication of the 
tlndin(r«» on trie feasibility and effectiveness of a full-time mainstre.iraing 
approach seems to be that more restrictive special education placements (e.g., 
self-contained special education classes, pull-out or partial mainsc reaming 
alternatives such as resource rooms) are "exceptional" and should be 
ronaldered only after a full-time mainst reaming approach has been tried and 
found to be Ineffective* 
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